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Estimation of Releasing Fluxes of Sediment Phosphorous in the Three Gorges

Reservoir During Late Autumn and Early Winter

NIU Feng-xia', XIAO Shang-bin', WANG Yu-chun®, LIU De-fu', LI Guo-you', WANG Liang', JI Dao-bin',
YANG Zheng-jian'

(1. College of Hydraulic and Environment Engineering, Three Gorges University, Yichang 443002, China; 2. Department of Water
Environment, Institute of Water Resources and Hydropower Research, Beijing 100038, China)

Abstract: In order to investigate the internal contamination load sources in the Three Gorges Reservoir (TGR), a field sampling
campaign was carried out in November and December 2010. Phosphate contents (PO} -P) were determined in 6 mainstream and 9
estuary sediment cores of sediment-water interface in the TGR. The results showed that the PO, -P concentrations of pore water in
sediments from tributaries and the corresponding overlying water were higher than those from the mainstream. The PO -P contents in
tributaries and mainstream ranged from 9. 59-29.79 wg-L™" and 9. 01-25.36 pg-L™", respectively. Based on calculations using the
Fick’s First Law, sediments located at GuoJiaba and Xiaojiang estuaries were the sink’ of P, and the fluxes of sediment PO}~ -P were
estimated to be —0.63 mg-(m*-a) 'and —0.60 mg-(m’-a) "', respectively. In other areas, PO; ™ -P diffused from the pore water
to the overlying water, and the diffusive fluxes were in the range of 0.15-2.47 mg-(m*+a) ~'. With the assumption that molecular
diffusion was the main process by which nutrients were transported from the pore water to the overlying water and the water body in the
TGR was evenly mixed, the contribution of sediment phosphorus to the water body was only —0.011-0.098% . So far, with the Three
Gorges Reservoir sediments as the internal contamination load sources, the phosphorous release didn’t significantly influence the water
quality. The sediments in the TGR may be a large P source in a period of future time after the external P source is controlled
efficiently.

Key words ; sediment-water interface; phosphate; Fick’s Law; releasing fluxes; the Three Gorges Reservoir (TGR)
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Fig. 1 Locations of the sampling sites in the Three Gorges Reservoirs
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Fig. 2 Vertical changes in concentrations of PO}~ -P at the sediment-water interfaces of mainstream sampling locations
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mg-(m’-a) " H/AME B EERST BiGE =R 0. 15
mg-(m’-a) . M= FHEIEA, KT TR PO, -PREL
VRN NG B R AR IR B R /ME. X T fE
SPEX B HIAA OC, =R E X LAZE 45 A 508 TR
PEPI RS BT . S B B e ) o KL BRAE
HREIAT 11, B o de KA 2. 47 mge (m®+a) ™' 3
/NAE OB AE BE O T, RE & OCh 0.52
mg+ (m®-a) . MHEIT | AR FIA I A5 X R K
TG RS Yk B, B bR TS e R
e RE 3R i g, %o KR — R RS L SRR
SNV A PO, ™ =PI 37, B0 43 51 - 0. 63
mg-(m*+a) "' Fl —0.60 mg-(m’-a) "', HAGFEK
S ER I/ N O EEK PO, PR R A
SR, AP BIAAE] 18,01 pg- L7 125,26 pg-L™' ZBK
WK PO, ™ -PF 8 (19 = {E T B 5 A& BRI T 1
WA T HERCA Tl R K 36 RO AR B e i 7
[CRZEPS

£1 ZFEERAARERBYHPO} -PEEMNMEHEREMERE"
Table 1 Regression equations and releasing fluxes of sediment PO~ -P at different sampling locations of the Three Gorges Reservoir
Mk LA AHIEFREL LR ¢ Dy x10° D, x10° J
(r) /% /em? -5 7! /em? -5 7! /mg- (m?-a) 7!

=H y =16.863 9exp( —0.113 8x) 0.86 69.24 £1.95 7.04 4.88 2.02
J& T y=11.401exp( —0.050 4x) 0.90 79.26 +0. 81 7.10 4.46 0.64
T e y=7.912 5exp( —0.021 2x) 0.95 73.70 £5.89 7.25 3.94 0.15
EA y =18.033exp( —0.123 6x) 0.97 71.40 £1.48 6.97 3.55 1.78
I y =14.159exp (0. 046 5x) 0.68 75.49 £0.26 7.03 4.01 -0.63
S y =14.397exp( —0.093 8x) 0.82 80.95 +0.07 7.06 4.63 1.60
ANV y =16.63%xp( —0.113 8x) 0.57 77.17 £3.06 7.07 4.21 -0.60
Hig y =16.352exp( —0. 145 8x) 0.96 74.07 £7.87 7.09 3.89 2.17
JEIIZM I y=8.0188exp( —0.065 7x) 0.91 80.43 £2.46 7.14 4.62 0.62
HEIZ A 1 y =12.207exp( - 0. 162x) 0.93 81.76 +0.38 7.26 4.85 2.47
T EAEWO y=11.992exp( —0.07x) 0.84 74.05 £0.80 7.27 3.99 0.78
KT y =12.334exp( -0.056x) 0.61 78.39 +2.53 7.42 4.56 0.78
5 0 y=9.6144exp( —0.073 6x) 0.96 79.67 £1.02 7.01 4.45 0.79
R y=11.26exp( —0.119 6x) 0.90 80.60 +1.12 7.02 4.56 1.56
poiRns| y=7.133exp( —0.064 2x) 0.79 79.98 £1.30 7.04 4.50 0.52
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2. AJLLAE Y, =k X UL YK BT PO, T -PHY
PO KRR RN, AT - 0.011% ~
0.098% . TEFBZIMA /N H R K L7, 5T
kA3 54 - 0. 009% Fl - 0. 012% , 16 H B XI5,
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Table 2 Calculation of the contribution of the sediment phosphorous to the water body

VA Hb s J/mge(m?-a) ~! JKIE h/m EEK PO} /ug- L] TR o/ %
= 2.02 64. 68 7.55 0.103
1% 0. 64 109. 98 6.31 0.023
T = 0.15 65.56 6.24 0. 009
JIL
EAR 1.78 60.97 10. 62 0. 069
FFRIN -0.63 101. 08 18.01 -0.009
IR 1. 60 109. 85 7.01 0.052
VI IRG 18| -0.60 49. 89 25.26 -0.012
R 2.17 69.75 13.76 0.056
JE T 1 0. 62 68.32 5.86 0.038
MR 2.47 70. 16 5.85 0. 150
B F 0.78 68.19 6. 46 0. 044
KTHH 0.78 47.38 6.56 0. 062
RN 0.79 76. 90 7.29 0.035
TR 1.56 78.83 15.90 0.031
O 0.52 88.20 5.26 0.028
H& 153.30 10. 80 50. 50 5.700
Ak ) +H 159. 87 16. 80 46. 00 4.200
FE 171.55 20. 00 45.10 3. 860
K 173.74 39.30 39. 00 2.300
AR — — — — 2. 800
L9 K 127 — — — — 4.200

1) “—" F7R 3k T B AT AR G EUE

4 i

(1) = R DX B S il 7K PO, ™ -P &
BN 5.25 ~25.25 pg L™, FLER /K A9 & {f
$99.01 ~29.79 pg-L~'. BRI, L& KPO, -P
T EBALBOKAL, S B K ALK PO, P
W T T

(2) 3 Z IR /N YT 3R 8 ok POL P Y
YL RBEHGE B 5 - 0.63 mge (m*ea) Tl -
0.60 mg:(m*-a) ~'. HEXIRAPO;  -PHEH LI

K1) AR K R AT B, G S R 0. 15 ~
2.47 mg-(m’-a) ' AE/NTFEE . R DL SR 3K
JEDUR B R GE . TR PO;  -PRRJIGH i Y B
KA AL 2 BH, N 2. 02 mg- (m*-a) ~", Fe/ME H
PRAEZENT, M 0.15 mg- (m*+a) ~'; CHUBGE &Y
T RAEH BRAEARFE T 1T, 4 2. 47 mg- (m’-a) ~', Hx
JMEHBAEE R T, 4 0. 52 mg- (m®-a) .

(3) FHF =002 P2 XK AR iy B4 B ) A, 7K IR 3%
K, EX IR -/K LT PO, ~ -PHIY HO B B /K A
HISIE /N, HA -0.011% ~0.098% . H A =k
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